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16 “CRIPTION OF CHANGE

incorporate the capability for transm ssion of encrypted Realtine Data
nwoth (RDS) at 88 Kbps at an S-Band carrier frequency for S16 and at both
S-band and UHF carrier frequencies for S17-S20. See Encl osure 1.

17 NEED FOR CHANGE

To provide Operational Linescan System snooth data which is receivakle by
smal | tactical ground term nals.

16 PRODUCTIONEFFECTIVITY BY SERIAL NUMBER ! 19 EFFECT ON PRODUCTION DELIVERY SCHEDULE :
S16, S17, S18, S19, s20 | N
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N A | N/A-
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{GINEERING CHANGE PROPOSAL, PAGE 2
“E MIL-STD480 FOR INSTRUCTIONS)

PROCURING ACTIVTY HO.

ORIGINATOR NAME AND ADDRESS

GE Astro-Space Division ECP NUMBER
P. 0. Box 800

) 71R1
Princeton, N J 08543-0800

EFFECTS OF FUNCTIONAL! ALLOCATE:
25 OTHER SYSTEMS AFFECTED

D CONFIGURATION IDENTIFICATION
None

26 OTHER CONTRACTORS /ACTIVITIES AFFECTED

West i nghouse, Harris
27 CONFIGURATION TEMS AFFECTED

DVSP 5D-3 Spacecrafts s16 through s20

2.9 EFFECTS ON PERFORMANCE ALLOCATIONS AND INTERFACES IN SYSTEM SPECIFICATIONS

None

29 EFFECTS ON EMPLOYMENT INTEGRATED LOGISTIC SUPPORT. TRAINING. OPERATIONAL EFFECTIVENESS, ETC

None

30 EFFECTS ON CONFGURATION TEM SPECIFICATIONS

As shown in SCN 003 to S-DWVBP-895-1, SCN 003 to S-DVSP-895-2, SCN 003 to
S- DMSP- 895-3, SCN 003 to DVBP-895-4,

as Attachnments 1, 2, 3,

and SCN 003 to S-DVBP-895-5, included
4, and 5, respectively.

31 DEVELOPMENTAL REQUIREMENTS AND STATUS

of the GFE encryption unit

Definition of the desired S-band and UHF carrier frequencies and definition

interface requirenments nust

be established by
or before the Prelimnary Design Review (1 June 1991)

32 TRADE OFFS AND ALTERNATIVE SOLUTIONS

Tradeof fs a5500|ated with the inplenmentation of Realtine Data Smooth are
docunent ed

iNn_OLS Realtime Data Smooth Transmission to SmallTactiial
IﬁImlnalﬁ_S;uQi_Elnal_IﬁQhﬂLQﬁl.QQﬁIﬁLlﬂg_E&pﬂLL,

i ssued November 9389.

33 DATE BY WHICH CONTRACTUAL AUTHORITY IS NEEDED

DD ,

1 Decenber 1990
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Princeton, N J 08543-0800
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FACTOR ENCL. PAR. (X) FACTOR ENCL. PAR.
34 EFFECT ON PROD. CONFIG IDENT ORCONTRACT N /A EEEERE :
PERFORMANCE -
WEIGHT-BALANCE-STABILITY (Aircrat) 36. EFFECT ON OPERATIONAL EMPLOYMENT N/ A BOEROREE
WEIGHT-MOMENT (Other equpment) SAFETY
DRAWINGS SURVIVABILITY
NOMENCLATURE RELIABILITY
MAINTANABRLITY
SERVICE LIFE
EFFECT ON INTEG LOGISTIC SUPPORT ELEMENTS N /2 E B g OPERATING PROCEDURES
ILS PLANS ELECTROMAGNETIC INTERFERENCE
MAINTENANCE CONCEPT AND PLANS ACTIVATION SCHEDULE
MAINTENANCE PROCEDURES OPERATING INSTALLATIONS

INTERIM SUPPORT PROCEDURES
SPARES AND REPAIR PARTS

TECHNICAL MANUALS/PROGAAMMING TAPES . OTHER CONSIDERATIONS R
FACILITIES INTERFACE A+ ch
SUPPORT EQUIPMENT OTHER AFFECTED EQUIPMENT/GFE

) OPERATOR TRAINING PHYSICAL CONSTRANT

~ OPERATOR TRAINING EQUIPMENT OPERATIONAL COMPUTER PROGRAMS

MAINTENANCE TRAINING REWORK OF OTHER EQUIPMENT
MAINTENANCE TRAINING EQUIPMENT X SYSTEM TEST PROCEDURES Encl. 1
PERSONNEL

CONTRACT ENGINEERING TECHNICAL SERVICES

VERIFICATION AND DEMONSTRATION PLANS
38 ALTEANATNE SQLUTIONS

Alternative solutions are described in QLS Realtime Data Smooth Transmission
{ ~adl rmi Study 1 c i i , i ssued
Novenber 1989.

39 DEVELOPMENTAL STATUS

I n production_

40 RECOMMENDATIONS FOR RETROFIT

41 MAN-HOURS PER UNIT TO INSTALLRETROFITKITS 42  MAN-HOURS TO CONDUCT SYSTEM TESTS AFTERRETROFIT
a ORGANIZATION lb INTERMEDIATE ¢. DEPOT d OTHER
43 THIS CHANGE MUST BE ACCOMPLISHED 44 |1S CONTR FIELD SERVICE ENG REQUIRED? 45 OUT OF SERVICE TIME

I ] BEFORE D WITH D AFTER THE FOLLOWING CHANGES N /A D YES « NO N A

c |

47 DATE CONTRACTUAL AUTHORITY NEEDED FOR

PRODUCTION 01 Decenber 1990
N A s N A

T=rFECT OF THIS ECP AND PREVIOUSLY APPROVED ECPS ON ITEM

DD F®™. 1692-2



enGINEERING CHANGE PROPOSAL, PAGE 4 PROCURING ACTIVITY NO
(SEE MIL-STD-480 FOR INSTRUCTIONS)

ORIGINATOR NAME AND ADDRESS (E ASt r o_ Space D Vi S| On ECP NUMBER
P.O. Box 800 71R1
Princeton, N J 08543-0800

48. ESTIMATED NET TOTAL COST IMPACT (USE MINUS SIGN FOR SAVINGS)

SEE CGE COST PROPCSAL
104094-E, Rev. 1

DD , 2, 1692 - 3
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P.0O. Box 800
Pri nceton, N J 08543-0800

ECP NUMBER

71R1

49. ESTIMATED COSTS /SAVINGS SUMMARY, RELATED ECP'S (USE MINUS SIGN FOR SAVINGS)

SEE CE COST PROPGSAL

104094-E, Rev.

DD , 3. 1692-4
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ORIGINATOR NAME AND ADDRESS E Ast r o- Space D Vl Sl on

P.0. Box 800
Pri nceton, N J 08543-0800

49671

71R1

CONFIGURATIONITEM NOMENCLATURE TITLE OF CHANGE

DVBP Bl ock 5D-3 Spacecraft S16-520 (S16~520)

Realtime Data Snooth I|nplementation

SEE ATTACHED SCHEDULE

DD ," M, 1692 - 5
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Implementation
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GFE Delivery Dates Al Al Al [A] Al
8/92 8/93 8/94 8/95 8/96
St6 S17 Si8 S19 S20
Present Contract S/C Delivery Dates A A A A A
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RDS Design Effort X N\
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ICMOS avail.
i H
Start S16 Integration ﬂ%i&' (Hold for flight PIP)
792:11/92
Flight PIPs Available AN AANA

2/935/93 10/93 1/94 494

Resume S16 Integration L\_' A

393 3/?4
$17 Integration Fa==AY 3/?4 [:3_ ‘A 4/95‘
$18 Integration LN 1ps [x—=———2\ 26
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ENCLOSURE 1

BLOCK 8. SPECI FI CATI ONS AFFECTED
BLOCK 16. DESCRI PTI ON OF CHANGE
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BLOCK 8. SPECI FI CATI ONS AFFECTED

1. Prime Item Devel opnment Specification Addendum S-DVBP-895-1 is

This specification should be revised in accordance

af f ect ed.
i ncluded with this ECP as

with SCN-003, dated 1 Novenber 1990,
Attachnment 1.

2. Prine Item Devel opnent Specification Addendum S-DVSP-895-2 is
affected. This specification should be revised in accordance
with SCN-003, dated 1 Novenber 1990, included with this ECP as

Attachnment 2.

3. Prine Item Devel opment Specification Addendum S-DVSP-895-3 is
affected. This specification should be revised in accordance
with SCN-003, dated 1 Novenber 1990, included with this ECP as

Attachnment 3.

4.  Prinme Item Devel opnent Specification Addendum S-DVSP-895-4 is

This specification should be revised in accordance

af f ect ed.
1990, included with this ECP as

with SCN-003, dated 1 Novenber
At t achnent 4.

5. Prime Item Devel opnent Specification Addendum S-DVBP-895-5 is

This specification should be revised in accordance

af f ect ed.
1990, included with this ECP as

with SCN-003, dated 1 Novenber
At t achnent 5.
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BLOCK 8. SPECI FI CATI ONS AFFECTED (conti nued)

6. Statenment of Wbrk for Contract F04701-89-C-0029 is affected.
This statenment of work should be revised in accordance with the
proposed changes, dated 1 Novenber 1990, included with this ECP
as Attachnent 6.

-

BLOCK 16. DESCRI PTI ON OF CHANGE
16.1 Background

In 1989, General Electric Astro-Space Division cooperated with
West i nghouse and Harris on a study to investigate and recomend
nodi fications to the current DVSP system to provide Qperationa
Linescan System (OLS) imagery and m ssion sensor data to snall
tactical receivers. The study results can be found in QLS Realtime
Datas Smooth Transmission to Small Tactical Terminals Study Final
ical rati t, issued Novenber 1989. Four design
approaches were investigated during the study. This proposal

i ncludes the spacecraft bus nodifications necessary for

i npl ementation of the S-band design approach on S16 and the Hybrid
S-band/ UHF desi gn approach on S17-S20 (Sections 6.2.1 and 6. 2. 3,
respectively, of the aforenmentioned docunent). Redundancy of the
S-band Iink will be acconplished through utilization of one of the
present data links (PDT-1, PDT-2, or the DDT).

16.2 I ntroduction

The spacecraft Comruni cati ons Subsystem currently i ncorporates
three S-band m ssion data |inks, each enabled separately, and each
including a transmtter and a directional antenna. Data from both
the primary and m ssion sensors are accunul ated and formatted by
the OLS and supplied, together with other ancillary data (such as
earth |ocation data), to Primary Data Transmtter 1 (PDT-1),
Primary Data Transmtter 2 (PDT-2), and the Direct Data
Transmtter (DDT) as a digital NRZ-L bit stream at 1.024, 1.3312,
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or 2.6624 Mips. Three directional antennas, each tuned to one of
the three S-band carrier frequencies, are located on the

earth-facing (+X) side of the spacecraft. Each provides a +62°
cone radiation pattern around the spacecraft +X axis.

The COLS currently provides three data formats: Stored Data Sncoth
(SDS), Stored Data Fine (SDF), and Real Tine Data (RTD). The
digital data format that will be used for Realtine Data Snpoth
(RDS) will be identical to the SDS data format; however, the
Realtinme Data Snmooth will be in NRZ-M format and will incorporate

forward error correction.

A new S-band comunication link is proposed for transmission »f
the Realtine Data Snpoth data on S16, and a new hybrid S-band and
UHF comuni cation link is proposed for transm ssion of the
Realtinme Data Snpoth data on S17-S20. The objective is to furijien
the RDS data to S-band and UHF tactical receiving systens

simul taneously. S-band receivers are nore resistant to jammirc,
whereas UHF receivers, enploying omidirectional antennas:-
easier to set up.

16.3 Spacecraft Design Mdifications

16.3.1 Commupicastions Subsvstem

The RDS data will be routed to an S-band transmtter on S16, =s
shown in Figure 16.3.1-1, and to both an S-band transmitte: = .
also a pair of redundant UHF transmitters on S17-S20, as showri-
Figure 16.3.1-2. The output of the selected UHF transmitter of
each pair will be coupled through an RF switch to an anternn:

16.3.1.1 S-band Transmtter

The S-band transmtter will be identical to the present m ssion
data transmitters and will operate at an output power of 5.5W 7The
m crowave oscillator design presently used can be adapted for ar.
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frequency between 2200.5 and 2289.5 MHz. This proposal assunes
that the allocated carrier frequency will be within this range. A
review of the other subassenblies and frequency sensitive
conponents used in the S-band transmtter did not reveal a need
for any other design or conponent changes.

16.3.1.2 S-band Directional Antenna

The proposed S-band antenna is the existing DVSP hardened
cross-dipole antenna which is used on Block 5D-3 S15. Epgijneering
Test Model (ETM) testing has shown that this antenna can be tuned
to radiate any carrier frequency in the 2200.5-2289.5 M¥ range.
Tuning is performed by altering the height of the dipole elenents

above the ground plane.
16.3.1.3 UHF Transmitters

On S17-520, the RDS data will also be furnished to two
functionally redundant UHF transmitters operating at two different
carrier frequencies. For the purposes of this proposal, carrier
frequencies in the vicinity of 400 Mz have been assuned.

The UHF transmitter will have three major subassenblies: a
crystal-controlled oscillator (XCO) to generate the required
carrier frequency, a power anplifier to boost the input signal to
the required level of 20.0W, and an isolator to negate the effects
of harnonics and spurious noise. The xco and anal og phase

nodul ator will be purchased subassenbli es.

16.3.1.4 UHF RF Switch

The output of one of the two S17-S20 UHF transmitters (selectable
by command) will be routed via an RF switch to a single

omi directional antenna. The proposed RF switch is presently used
on the TIRCS spacecraft. The RF switch will be purchased from
Transco Products, Inc.



ECP 71R1
1 Novenber 1990

16.3.1.5 UHF Omidirectional Antenna

The proposed UHF antenna is a hardened version of the TIROS UDA

(UHF Data Col lection Antenna). This antenna will be deployed to
its operational position after launch. A transmitter output powex
of approximately 20.0w will be required to close the link with

t hi s ant enna. The UDA is presently used by TIRCS as a receive
antenna and is incapable of handling this output power |evel ;,
its present configuration. Redesign of this antenna will be
required for use in the RDS application. Fol|ow ng conpletion of
the antenna design, antenna pattern testing will be perforned to
ensure that antenna gain performance at spacecraft level wll neet

link requirenents.

16. 3.2 Structure Subsvstem

16.3.2.1 UHF Antenna Deploynent Mechanism

The size and form factor of the UHF antenna dictate a depl oynent
stage to extend it to its operational position. A stowed |ocation
on the +X side of the truss has been identified. The UHF antenna
will be attached to a hinged boom which will be secured to the
truss using shear ties.

16.3.3 <Ielemetrv Subsvstem

The PIP will be nodified to expand the nunber of anal og input
channel's from 384 to 512. The current PIP design has no spare
anal og channels to accommobdate telenetry signals from the
additional transmtters and encryption unit. There are sufficient

spare discrete signals. An additional analog nultiplexer board
will be added to a spare slot in the PIP container. Analysis of

the existing DC/DC converter shows that this subassenbly wil
require redesign to increase its capacity to handle the outputs o7
the additional multiplexer chips. The PIP container will not need
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to be nodified, but nechanical and thermal stress analyses will be
perforned to assess the effects of adding these boards.

A newy designed KG interface board will be added to the slot
presently designated for an additional discrete nultiplexer board.
This new KG interface board will accept and process the serial
telemetry stream from the GFE rekeyable encrypter. If telenmetry
nmessages fromthe encrypter are available, they will be inserted
into the Command Verification slot in the PIP frame. It is
believed that this message traffic will occur only when rekey
operations are taking place; thus, no conflict with the normal CV
of realtinme commands is expected.

The PIP firmmare will also be nodified to allow processing of the
new anal og channels. The firmvare nodifications will be limted to
the replacenent of the mediumtime commutated tel enetry readout
(TCTR) sanples with a second set of slow TCTR sanples. This second
slow TCTR table will be the sane size as the original slow TCIR
table. This enables processing of the additional 120 anal og
signals. The frame format will change slightly, since all the
medi um sl ots will be replaced with slow slots. The length, timng,
and rate of the telenetry frames will not change.

Figures 16.3.3-1 and 16.3.3-2 depict the proposed PIP frane
format.

16.3.4 Command ard Control Subsvstem

Thi s proposal assunes that the Governnment Furni shed Equi pnent

(GFE) BBT4 encrypter will 1) require no serial conmmand i nterface
with the spacecraft, 2) utilize a maxi mum of four (4) existing ClU
Paral l el Qutput Buffer (POB) bits with 0vV/+10v logic levels for
key indexing functions, and 3) have the sane nounting footprint as
the KG 46 presently used for downlink telenetry encryption on S9

t hrough s20.



Tewa04 Au3awa|al Boeuy T-£°€°9T a4nbiL4

TIME COMMUTATED { .METRY READOUT (TCTR)

PRESENT FORMAT PROPOSED FORMAT
WORD WORD WORD WORD WORD WORD
6 {7 |8 9 |10 {11 |12 {13 [14 617 {8 9 |10 111 [|12]13 |14
FRAME 1 | ASt..... AS6 | AF1......... AF6 | AML.......... AM6|  FRAME 1 | AStu. LR ) — AF6 |AS241........AS246
) L ) )
® AE30 ® ® AF30 ®
AF1 .o, AF6 AF Y o, AF6
o o o °
) AF30 ® ) AF30 o
° o o o
o ® ® o
® e ® o
e L e e
AM120]
™ AMT.......... AM6 ° ®
° e ° ®
™ o ° ™
° o ° ®
° ® ® ®
™ e ® ®
® o ® ®
AFlo AF6 [ Y3 AF
L ° ® v ® 6 °
FRAME 40 AS240 ael  ® amizol FRAME 40 AS240 AP0l AS480
240 SLOW SLOTS 30 FASTSLOTS 120 MED SLOTS 240 SLOW SLOTS 30 FAST SLOTS 240 SLOW SLOTS
SAMPLED SAMPLED SAMPLED SAMPLED SAMPLED SAMPLED
" 1/SUPERFRAME 8/SUPERFRAME 2SUPERFRAME 1/SUPERFRAME  8/SUPERFRAME  1/SUPERFRAME
NOTE: SIX CHANNELS ARE OVERSAMPLED BECAUSE NOTE: TWO CHANNELS CANNOT BE SAMPLED WITHOUT
THERE ARE 390 SUPERFRAME SLOTS VS. 384 PIP INPUT LINES REPROGRAMMING BECAUSE THERE ARE 510 SUPERFRAME

SLOTS VS. 512 PIP INPUT LINES
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DISCRETE TE. .iETRY READOUT

PRESENT FORMAT
WORD 31

MSH

LSH

FRAME 1 PIP STATUS

v

DISCWD 4

DISCWD §

DISCWD 6

DISCWD7

DISCWD 8

DISCWD 9

DISC WD 10
DISCWD 11
DISC WD 12
DISC WD 13
DISC WD 14
DISC WD 15
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISCWD 28
DISCWD 4

DISCWD 5

DISC WD 6

DISCWD 7

DISCWD 8

DISCWD 21
DISC WD 22
DISC WD 16
DISC WD 17
DISC WD 18
DISC WD 19
DISC WD 20
DISC WD 24
DISC WD 25
DISC WD 26
DISC WD 27
DISCWD 29
DISC WD 30

FRAME 40 DISC WD 31

NOTE: DISCRETE WORDS 4-8 SAMPLED TWICE/SUPERFRAME

(

OLS TIME
MULTIPLEXED
DISCRETES

DISCRETE WORD 23 IS NOT SAMPLED

DISCRETE WORDS 0-3 SAMPLED IN BOOST MODE ONLY

FRAME 1

\/

FRAME 40

PROPOSED FORMAT

WORD 31

MSH

LSH

PIP STATUS
DISCWD 4
DISCWD 5
DISCWD 6
DISCWD 7
DISCWD 8
DISCWD 9
DISC WD 10
DISC WD 11
DISC WD 12
DISCWD 13
DISC WD 14
DISCWD 15
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISC WD 28
DISCWD 0
DISCWD 1
DISC WD 2
DISCWD 3
DISCWD 23
DISC WD 21
DISC WD 22
DISC WD 16

DISCWD 17 -

DISCWD 18
DISCWD 19
DISCWD 20
DISCWD 24
DISC WD 25
DISC WD 26
DISC WD 27
DISCWD 29
DISCWD 30
DISC WD 31

OLS TIME
MULTIPLEXED
DISCRETES
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16.3.5 Harness

The ESM harness will require nodifications to provide new
connections as follows:

(1) +28v and +5v power to new transmtters

(2) +28v power to new encryption unit and RF switch

(3) Power returns

(4) Telemetry and commands for new units

(5) Data and RF connections between OLS, transmtters, and
ant ennas

(6) Transmitter test points (for spacecraft-level test)

16.3.6 Elight Software

The spacecraft flight software command table, CVDIB, will be
augnented to include new commands. In addition, because of the
elimnation of the nedium TCTR sanples, the nodul es PSMON and
TMEVS require changes. The PSMON nodifications involve m nor
changes to the Ck5VvB and BACON subroutines and a redesign of the
TRANS subroutine. The TMEVS nodifications involve mnor changes ‘o
t he CRCHECK subrouti ne.

16.3.7 Test Equipment

16.3.7.1 Transmtter and Antenna Special Test Equipnent

(STE)
The present transnmitter STE will require sone nodification to te:”
the new UHF transmtters. Changes to the STE will involve a

plug-in addition to the signal generator to expand the STE
frequency range and a new STE interface box. Mst of the existing
S-band transmitter STE, however, W Il be conpatible with a UHF
transmitter.

The existing antenna STE has the capability for antenna test in
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t he UHF bands; therefore, no antenna STE nodifications will be
required.
No STE will be required for the RF switch, since this unit is a

purchased item

16.3.7.2 Programmabl e Informati on Processor (PlIP) Special
Test Equi pnent (STE)

The PIP STE will require both hardware and software nodifications
to test the frame subcom reorgani zation and the new KG interface
function. Changes in the PIP firnware require corresponding
changes to the test software witten for the processor board in
the PIP.

16. 3. 7.3 Harness Automated Test Equi pnent (HATS)

The Harness Automated Test Station (HATS) will be nodified to
i ncorporate new connectors and additional wires. Additiona
hardware will be required, and m nor nodifications to the test
software will be necessary.

16.3.7.4 Extended Aerospace G ound Equiprent (XAGE)

The XAGE will be nodified to include receivers for the new S-band
and UHF transmitters.

The telemetry processing software will also require nodifications
to provide for the proper decommutation of the reorganized PIP
stream

The Atlas test prograns and procedures will also be nodified to
incorporate systemlevel tests of the RDS |ink
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16.3.7.5 UHF Antenna Handling Fixture

A handling fixture to support the UHF antenna in its depl oyed
configuration at both unit-level and spacecraft level wll be
desi gned and fabri cated.

16.4 Power and Weight Estimates

16.4.1 =S16 Spacecraft
The addition of the RDS link will increase the S16 spacecraft

wei ght and power consunption as |listed bel ow

UNIT PONFR (watts) WEICGHT (pounds)
S-band Xntr 27.0 2.2
BBT4 ("Ricebird" KG46 wkey) 1.4
i ndexi ng)
S-band Antenna L. 0. 65
Harness 2.0
PIP (delta) 0.2 0.7
QLS (delta) 0.1 1.0
Tot al 28.7 6. 55

The power estimates are based on a 100% duty cycle. Per Figure
7.3-4 in the 5D-3 System Analysis Report (SAR), the EQOL orbit
average power margin at 0° sun angle -is 54 Watts; therefore, the
additional 28.7 Watts is within the available S16 spacecraft power

mar gi n

The additional 6.55 pounds is within the available S16 spacecraft
wei ght margi n.
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16.4.2 $17-520 Spacecrafts
The addition of the RDS link will increase the S17-520 spacecraft

wei ght and power consunption as |isted bel ow

UNIT POWER (watts) WEIGHT (pounds)
S-band Xntr 27.0 2.2
UHF Xntr 1 60. 2 1.0
UHF Xntr 2 60. 2 1.0
BBT4 ("Ricebird" KG 46 w key) 1.4

i ndexi ng)
UHF RF Switch 0.2
S-band Ant enna e 0. 65
UHF Ant enna e e
Har ness - e 2.0
PI P (delta) 0.2 0.7
adu (deltay L. 0.1
QLS (delta) Q.1 1.0
Tot al 89.1 13.55

The power estimates are based on a 100% duty cycle. Orbit average
power consunption |essens as the duty cycle decreases. Per Figure
7.3-4 in the 5D-3 System Analysis Report (SAR), the EOL orbit
average power margin at 0° sun angle is 54 Watts. Consequently,
duty-cycling of the RDS equi pnment on S17-520 will be required for
sun angles between 0" and ~ 9' to mmintain system energy bal ance.
No nodifications to increase Power Subsystem capability are
included in this proposal.

The additional 13.55 pounds is within the available S17-S20
spacecraft wei ght margin.
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16.5 Command and Telenetry Additions

The conmmand and telenetry signals needed to nonitor and control
the operation of the RDS Iink are summarized bel ow

16.5.1 Telemetry Signals

S-band Transmtter output power (anal og)
UHF Transmitter 1 output power (analog) - S17-5S20 only
UHF Transmtter 2 output power (analog) - S17-S20 only
S-band Transmtter tenperature (anal og)
UHF Transmtter 1 tenperature (analog) - S17-S20
-S17-S20 only
S-band Transmtter on/off (discrete)
UHF Transmitter 1 on/off (discrete) - S17-520 only
UHF Transmtter 2 on/off (discrete) - S17-S20 only
UHF RF switch status (discrete) - S17-S20 only
BRBT4 supply vol tage (anal og)

16.5.2 Commands

16.5.2.1 QLS Conmands

S-band Transmtter on (pul se discrete)

UHF Transmitter 1 on (pulse discrete) - S17-S20 only
UHF Transmitter 2 on (pulse discrete) - S17-S20 only

16.5.2.2 U Commands

UHF Transmtter to Antenna select (pulse conmand) - S17-S20 onlv
BBT4 Key Change (Preset 1/0 Logical command)
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16.6 Frequency Allocation
The assignnent of three new carrier frequencies will be required.

Radi o frequency assignnents are governed by Air Force Regul ation
(AFR) 700-14. Frequency allocation proposals are submtted to the
Space Systens Division Frequency Manager via the Procuring
Contracting Oficer (PCO, wusing DD Form 1494 and FCC Form 130.
Proposals are then reviewed by the Joint Frequency Panel.

Completed fornms for an S-band spaceborne transmtter/ground-based
receiver may be found in QLS Realtime Data Smooth Transmission £o

Small actica erminals Study Fina echnical Qvuerating Reporr.
Compl eted forns for a spaceborne UHF transmtter were included

wth ECP 71. Submittal of these forns to the Space Systens
Di vi sion Frequency Manager is the responsibility of the DVBP SPO

16.7 Testing Requirenents
16.7.1 ve 1 _Tes

The engineering test nodel (ETM) of the PIP will be nodified to
include the additional analog nultiplexer board. The PIP firnmnare
wi || be devel oped, debugged, and validated using the ETM The ETM
will also be used to validate the new STE interfaces (hardware and
sof tware).

A one-time antenna pattern test using a full-scale nodel of the
spacecraft front panel will be performed to characterize the
radi ation patterns of the new antennas.

16.7.2 Qualification Testing

The S-band transmtter and S-band antenna are already designed to
accommodat e frequenci es between 2200.5 and 2289.5 Miz.
Engi neering test nodel testing has already shown conpatibility of



ECP 71R1
1 Novenber 1990

these designs with frequencies across this band. Consequently
requalification of these units is not required and is not
proposed.

The RF switch, the UHF transnitter, the UHF antenna, and the
Antenna Depl oynent Mechanism will require qualification tes=ina
per the requirenents of M L-STD 1540B.

Because of the addition of the analog nultiplexer board and XG
interface board to the PIP, and the consequent redesign of t.e
DC/ DC converter board, the PIP will be requalified as a major
redesign in accordance with the contractually tailored

requi rements of M L-STD 154CB.

A Final Qualification Test (FQI) of the redesigned flight lc.d
package using the Software Test Facility will be perforned,
Modul e- 1 evel tests of nodules PSMON, TMEVS, and CVDPR to verif.

changes, will be performed prior to FQT.

16. 7.3 Acceptance Testing

Acceptance testing of the flight units, in accordance with t:-
contractually tailored requirements of MIL-STD-1540B, wll
perfornmed prior to their integration on the spacecraft.

The spacecraft wire harness will be acceptance tested to iz
requi rements of DOD W 83575A.

16.7.4 System-level Testing
The systemlevel test program will be nodified to exercise ti. -
l'ink.

Changes to the Initial Power Turn-On (IPTO), Functional Electrical
Tests (FETs), System Electrical Performance Eval uation Test
(SEPET), Electromagnetic Conpatibility Test (EMC), Orbit Test.
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Pyro- Shock Test, and Deploynent tests will be required.

A one-time-only extended EM/RFI test will be perforned on the S17
spacecraft to ensure that radiated or conducted em ssions fromthe
UHF link do not interfere with spacecraft operation.

16.8 Safety Inpact Analysis

There will be no inpact on system safety as a result of

i npl ementing the changes described in this proposal. A calculation
of the RF field strength attributable to the UHF antenna will be
included in the S16-s20 Accident Ri sk Assessnent Report when
information to conplete the conputation becones avail abl e.
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PROPOSED SCN- 003, DATED 1 NOVEMBER 1990, TO S-DVBP-895-1
CONTRACT: F04701-89-C-0029

REALTI ME DATA SMOOTH | MPLEMENTATI ON (S16-S20)

Change S-DMSP-895-1 as follows:

1. Page xxi, FIGURES, in the colum under "PAGE " opposite to the
entry for FIGURE 3,

a. Change from "No Change"

b. Change to: “16a”

2 Page xxi, FIGURES, in the colum under "PAGE," opposite to the
entry for FIGURE 5,

a. Change from "No Change"
b. Change to: “16b”

3 Page 16a, include Figure 3 from S-DVSP-895 with the follow ng
change in the block called "Sensor Payload, ":

a. Change from "BB (I-3)"
b. Change to: "BB (I-4)"
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Page 16b, include Figure 5 from S-DV5?-895 with the foll ow ng
addition in the block called "Comruni cati ons G oup,":

REALTIME DATA
SMOOTH ANTENNA
ASSEMBLY
(RAA)

Page 21, Figure 14. Equi pnent Tree for Block 5D-3 Spacecraft.

REALTIME DATA
OLS DATA > SMOOTH XMTR
(RDT)

a. Under the block "Conm Goup,” add the follow ng bl ocks:
“RDT” and “RAA”

Page 32, Paragraph 3.7.1.5.2.1.2, Channels.
a. Change from "No change."

b. Change to: "The telenetry group shall handle as a m ni num
512 anal og and 256 discrete inputs. It shal
acconmodate digital status streans fromthe
spacecraft conputers and OLS sensor, and nenory
dunps from each of these as well as fromits own —

menory."

Page 33, Paragraph 3.7.1.5.2.3, Communications G oup.

a. Change from "No change.”

b. Change to: "The communications group shall provide four
links to accommpdate m ssion data as processed by
the OLS sensor in accordance with the
requi rements of |S-DVBP-887. The communi cati ons
group shall provide redundant telenetry transm:t
equi prent. The conmunications group shall include
the antennas, filters, conbiners, splitters,
modul ators, denodul ators, and transmitters
required to neet the link requirenents of
| S- DMSP- 853. "

> —
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PROPOSED SCN- 003, DATED 1 NOVEMBER 1990, TO S- DVBP-895-2

CONTRACT: F04701-89-C-0029

REALTI ME DATA SMOOTH | MPLEMENTATI ON (S16-5S20)

ana -

Page xxi,
entry for

a. Change
b. Change

Page xxi,
entry for

a. Change
b. Change

Page 1¢6a,
change in

a. Change
b. Change

P- -2 as foll

FIGURES, in the colum under "PAGE," opposite to the
FI GURE 3,

from "No Change"
to: “léa”

FIGURES, in the colum under "PAGE," opposite to the
FI GURE 5,

from "No Change"
to: “16b”

include Figure 3 from S-DVBP-895 with the follow ng
the block called "Sensor Payl oad,":

from "BB (1-3)”

to: "BB (l-4)"
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4. Page 16b, include Figure 5 fron1S—DNBP—895 with the follow ng
addltlons in the block called "Comunications G oup,":

REALTIME DATA
SMOOTH ANTENNA
ASSEMBLY 1
(RAA L)

REALTIME DATA

OLS DATA ’ SMOOTH XMTR 1

(RDT 1)
OLS DATA REALTIME DATA REALTIVE DATA

—————P»| SMOOTHXMTR2 SMOOTH ANTENNA

(RDT2) ASSEMBLY 2

(RAA 2)
RF SWITCH
(RFS)
REALTIME DATA

— DT gl sMOOTH XMTR 3

(RDT3)

5. Page 21, Figure 14. Equipnent Tree for Block 5D-3 Spacecraft.

a. Under the block "Comm G oup," add the follow ng bl ocks:
“RDT-1,” “RDT-2,” “RDT-3,” “RFS,” “RAA-1,” and “RAA-2"

6. Page 32, Paragraph 3.7.1.5.2.1.2, Channels.
a. Change from "No change."

b. Change to: "The telenetry group shall handle as a mni mum
512 anal og and 256 discrete inputs. It shal
accommodate digital status streanms fromthe
spacecraft conputers and OLS sensor, and nenory
dunps from each of these as well as fromits own
nmenory. "

7. Page 33, Paragraph 3.7.1.5.2.3, Communications Group.
a. Change from "No change.”

b. Change to: "The conmmunications group shall provide five
links to accommpdate m ssion data as processed by
the OLS sensor in accordance with the
requi rements of |S-DVSP-887. The conmuni cations
group shall provide redundant telenetry transm:t
equi pnent. The communi cati ons group shall include
the antennas, filters, conbiners, splitters,
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nodul ators, denpdul ators, and transmitters
required to nmeet the |ink requirenments of
| S- D(VBP- 853. "
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PROPOSED SCN- 003, DATED 1 NOVEMBER 1990, TO S- DVBP-895-3

CONTRACT: F04701-89-C-0029

REALTI ME DATA SMOOTH | MPLEMENTATI ON (S16-S20)

Change S-DIVBP-895-3 as follows.:

1.

Page xxi,
entry for

FIGURES, in the colum under "PAGE," opposite to the
FI GURE 3,

a. Change from "No Change"

b. Change to: “16a”

Page xxi,
entry for

FIGURES, in the colum under "PAGE," opposite to the
FI GURE 5,

a. Change from "No Change"

b. Change to: “16b”

Page 16a,

include Figure 3 from S-DVBP-895 with the follow ng

change in the block called "Sensor Payl oad,":

a. Change from "BB (I1-3)"

b. Change to: "BB (I-4)"
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4. Page 16b, include Figure 5 from S-DVBP-895 with the follow ng
additions in the block called “Communications Group,”:

REALTIME DATA
SMOOTH ANTENNA
ASSEMBLY 1
(RAA 1)
REALTIME DATA
OLS DATA - $| SMOOTHXMIR1
(RDT 1)
REALTIME DATA REALTIME DA YA
—OLSDiTA gt SMOOTH XMTR2 SMOOTH ANTEN: A
(RDT 2) ASSEMBLY 2
RAA 2)
RF SWITCH
(RFS)
REALTIME DATA
M» SMOOTH XMTR 3

RDT3)

5. Page 21, Figure 14. Equipnment Tree for Block 5D-3 Spacecra:t

a. Under
"PDT- I,

t he blg&¥ "Conm Goup,” add the follow ng bl ocks:

T— 2’ \\RDT_B’ 14 “RFS[ 7” “RAA-]., 14 and \\RAA__ZH

6. Page 32, Paragraph 3.7.1.5.2.1.2, Channels.

a. Change from "No change."

b. Change to:

"The telemetry group shall handle as a m ni mnum
512 anal og and 256 discrete inputs. It shall
accommodate digital status streans from the
spacecraft conmputers and OLS sensor, and nenory
dunps from each of these as well as fromits own
nmenory. "

7. Page 33, Paragraph 3.7.1.5.2.3, Communications Group.

a. Change from "No change."

b. Change to:

"The communi cations group shall provide five
links to accombdate mission data as processec by
the COLS sensor in accordance with the

requi rements of |S-DVSP-887. The conmuni cations
group shall provide redundant telenetry transm:t
equi pment. The communi cations group shall incluade
the antennas, filters, conbiners, splitters,

nmodul ators, denodulators, and transmitters
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required to neet the link requirenents of
| S- DVBP- 853. "
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PROPOSED sCN-003, DATED 1 NOVEMBER 1990, TO S- DVSP-895-4
CONTRACT: F04701-89-C-0029

REALTI ME DATA SMOOTH | MPLEMENTATI ON (S16-S20)

= -895~ WS :

Page xXi, FIGURES, in the colum under "PAGE," opposite to the
entry for FIGRE 3,

a. Change from "No Change"
b. Change to: “16a~”

Page xxi, FIGURES, in the columm under "PAGE," opposite to the
entry for FIGURE 5,

a. Change from "No Change"
b. Change to: “16bh"

Page 16a, include Figure 3 from S-DVBP-895 with the follow ng
change in the block called "Sensor Payl oad,":

a. Change from "BB (I1-3)"
b. Change to: "BB (l-4)"
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4. Page 16b, include Figure 5 from S-DVBP-895 with the follow ng
addltlons in the bl ock-called "Conmunications Goup,":

REALTIME DATA
SMOOTH ANTENNA
ASSEMBLY 1
RAA D)

REALTIME DATA

OLS DATA > SMOOTH XMTR |

(RDT 1)

OLS DATA REALTIME DATA REALTIME DATA
———————P SMOOTHXMTR2 SMOOTH ANTENNA
(RDT 2) ASSEMBLY 2
(RAA 2)
RF SWITCH
(RFS)
OLS DATA REALTIME DATA
—_— SMOOTHXMTR: |
(RDT 3}

5. Page 21, Figure 14. Equipnent Tree for Block 5D-3 Spacecraft.

a. Under the block "Comm Goup,"” add the follow ng bl ocks:
“RDT-]., 7” \\RDT_Z , Iy “RDT—B, 1” “RFS, 7” “RAA—]., ” and \\RAA__2II

6. Page 32, Paragraph 3.7.1.5.2.1.2, Channels.
a. Change from "No change."

b. Change to: "The telenetry group shall handle as a m ni mum
512 anal og and 256 discrete inputs. It shal
acconmodate digital status streans fromthe
spacecraft conputers and OLS sensor, and nenory
dunps from each of these as well as fromits own
menory."

7. Page 33, Paragraph 3.7.1.5.2.3, Communications Group.
a. Change from "No change."

b. Change to: "The communications group shall provide £ive
l'inks to accormpdate mi ssion data as processed py
the OLS sensor in accordance with the
requi rements of | S DVBP-887. The conmuni cations
group shall provide redundant telenetry transm:t
equi pment. The conmmuni cations group shall include
the antennas, filters, conbiners, splitters,
nmodul ators, denodul ators, and transmitters
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required to nmeet the |ink requirenments of
| S- DVSP-853. "
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PROPOSED SCN- 003, DATED 1 NOVEMBER 1990, TO S- DMSP-895-5

CONTRACT: F04701-89-C-0029

REALTI ME DATA SMOOTH | MPLEMENTATI ON (S16-S20)

Page xxi, FIGURES, in the colum under "PAGE "

entry for FIGURE 3,
a. Change from "No Change"

b. Change to: “16a”

Page xxi, FIGURES, in the colum under "PAGE "

entry for FIGURE 5,
a. Change from "No Change"

b. Change to: “16b”

opposite to the

opposite to the

Page 16a, include Figure 3 from S-DVBP-895 with the foll ow ng

change in the block called "Sensor Payload, ":
a. Change from "BB (I-3)"

b. Change to: “BB (I-4)"
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4. Page 16b, include Figure 5 from S-DVBP-895 with the foll ow ng
addltlons in the block called "Conmunications Goup,":

REALTIME DATA
SMOOTH ANTENNA
ASSEMBLY1
RAA 1)
REALTIME DATA
OLS DATA . SMOOTH XMTR |
(RDT 1)
OLS DATA REALTIME DATA REALTIME DATA
—_ P SMOOTHXMTR2 SMOOTH ANTENNA
(RDT2) ASSEMBLY 2
(RAA 2)
RF SWITCH
(RFS)
REALTIME DATA
OLS DAT
—»A SMOOTH XMTR 3
(RDT 3)

5. Page 21, Figure 14. Equi pnent Tree for Block 5D-3 Spacecraft.

a. Under_the block "Conm Group,” add the follow ng bl ocks:
PDT_ I y \\RDJ. 2 ” \\RﬁT 3 17” \\RFS,I' \\RAA_l’ ” and \\RAA_ZII

6. Page 32, Paragraph 3.7.1.5.2.1.2, Channels.
a. Change from "No change."

b. Change to: "The telenetry group shall handle as a m ni num
512 anal og and 256 discrete inputs. It shal
accommodate digital status streans fromthe
spacecraft conputers and OLS sensor, and nenory
dunps from each of these as well as fromits own
menory."

7. Page 33, Paragraph 3.7.1.5.2.3, Communications Group.
a. Change from "No change."

b. Change to: "The comunications group shall provide five
links to accommpdate m ssion data as processed by
the OLS sensor in accordance with the
requi rements of |S-DVSP-887. The conmuni cations
group shall provide redundant telenetry transm:t
equi pment. The comunications group shall include
the antennas, filters, conbiners, splitters,
nodul ators, denodulators, and transnmitters
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ATTACHMENT 6
CHANGE TO CONTRACT F04701-89-C-0029 STATEMENT OF WORK

19930



PROPOSED CHANGES TO THE STATEMENT OF WORK

CONTRACT

F04701-89-C-0029
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REALTI ME DATA SMOOTH | MPLEMENTATI ON (S16-S20)

Chancre Attachnment 1 to Contract FQ4701-89-C-0029 as follows:
1. Add paragraph 3.2.4 to contain the follow ng:

"Provide all design efforts required in order

the Realtinme Data Snooth capability."

2. Add paragraph 3.5.3.1 to contain the follow ng:

"Provide all required Special Test Equi pnment
accommodate the Realtine Data Snooth capability.”

follows:

1

Paragraph 3.1.1.1.1

a. Under the colum titled:

" SCN- 003
1 Nov 90"

. Paragraph 3.1.1.1.2

a. Under the columm titled:

" SCN- 003
1 Nov 90"

Paragraph 3.1.1.1.3.

a. Under the columm titled:

“"SCN-003
1 Nov 90"

Paragraph 3.1.1.1.4

a. Under the colum titl ed:

" SCN- 003
1 Nov 90"

"S- DVBP- 895-1, "

"S- DVBP- 895- 2, "

"S- DVBP- 895- 3, "

"S- DVBP- 895- 4, "

t o accommodat e

in order to

add the

add the

add the

add the

fol I ow ng:

fol I ow ng:

fol I ow ng:

fol I ow ng:

S
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5. Paragraph 3.1.1.1.5
a. Under the colum titled: "S-DWVSP-895-5," add the foll ow ng:

" SCN- 003
1 Nov 90"

6. Paragraph 3.1.2.4, Tailoring of ML-STD 1521B
a. Change first paragraph of tailoring

from "Delete paragraphs 3.1, 3.2, 3.3, 3.4, 3.6, 3.7,
3.8...”

to: "Delete paragraphs 3.1, 3.2, 3.3, 3.6, 3.7, 3.8...”
b. Add the following after the first paragraph of tailoring:

"Add the follow ng sentence to paragraph 3.4: "The scope of
the Prelimnary Design Review shall be limted to

nodi fications to the design as a result of inplenenting the
Real time Data Snooth capability.""

c. Change the second paragraph of tailoring

from "Add the followi ng sentence to paragraph 3.5: "The
scope of the Critical Design Reviewshall be |limted
to nodifications to the design fromthe technical
basel i ne established under the F04701-86-C-0038
contract.""

to: "Add the follow ng sentence to paragraph 3.5: "The scope
of the Oritical Design Review shall be limted to
nodi fications to the design from the technical baseline
establ i shed under the F04701-86-C-0038 contract and as a
result of inplenmenting the Realtinme Data Snpoth

capability.""



